presented a procedure for determining overall assurance interval of ε . Solving n linear programs are needed for this propose, where n is the number of Decision Making Units involved in the evaluation. This paper proposes an efficient algorithm that can determine the overall assurance interval of ε by solving a few number of linear programs.
INTRODUCTION
Charnes, Cooper and Rhodes (1978) published a breakthrough paper which pioneered the Data Envelopment Analysis (DEA) approach, a methodology for determining the relative efficiencies of Decision Making Units (DMU`s). The data are input-output observations for a number of DMU`s using varying amounts of the same inputs to produce varying amounts of the same outputs.
In recent years DEA has enjoyed both rapid growth and widespread acceptance. A bibliography by Emrouznejad and Thanassolis (1997) contains almost 1500 studies employing the methodology of DEA. In these studies the two most frequently used models are the Charnes, Cooper and Rhodes (CCR) (1978) model and the Banker, Charnes and Cooper (BCC) (1984) , model, which both involve the NON-Archimedean infinitesimal, ε .
As a theoretical construct, ε provides a lower bound for multipliers, to keep them away from zero. Some difficulties arise in representing an infinitesimal, because of finit tolerances in computer calculations.
Ali and Seiford (1993) have proposed an upper bound on ε for feasibility of the multiplier side and boundedness of the envelopment side of the CCR and BCC models (see also Chapter 4 of Charnes, et. al. (1994) ). Mehrabian, et. al. (1998) showed that Ali and Seiford`s bound for ε cannot be valid. They also provided a procedure for determining an assurance interval of the non-Archimedean ε . Solving n linear programs are needed to determine the assurance interval where n is the number of decision making units under evaluation. This paper presents an efficient algorithm that can determine the assurance interval of the non-Archimedean ε by solving a few number of linear programs. The paper is organized as follows. Section 2 presents definitions that are neede through the paper. This section also contains the procedure of determining the assurance interval of ε presented by Mehrabian, et. al. (1998) . Section 3 presents the new efficient algorithm of determining the assurance interval of ε . Section 4 continues with an empirical example. Concluding remarks appear in section 5.
DEFINITIONS
Consider n Decision Making Units (DMU`s), each consuming varying amounts of m inputs in the production of s outputs. The n m × matrix of inputs is denoted by X and the n s × matrix of outputs by .
Y Further, ij x denotes the amount consumed of the i th input by the j th decision making unit and rj y denotes the amount produced of its r th output. Finally, j X and j Y denotes, respectively, the vectors of inputs and outputs for the j th DMU. The input-oriented linear programming problem formulation for the CCR and BCC models for evaluation of DMU o (both the envelopment and the multiplier side) are as follows:
Where ε is an non-Archimedean infinitesimal. Mehrabian, et. al. (1998) 
where here ε is a scalar variable. Note that the optimal solution of o P is equal to the optimal solution of o P .
We review some definitions from Mehrabian, et. al. (1998 
A NEW ALGORITHM
This section presents an algorithm for obtaining the overall assurance interval of the non-Archimedean ε in the DEA models using a few linear programs, which is of computational important.
Consider the following LP problem: As a result of the theorem is to construct the following efficient algorithm that is used for finding the overall assurance interval of the non-Archimedean :
Step 1: Solve J P′ and find its its optimal solution: ). , , (
Step 2: Find } 1 :
and come back to Step 1.
Step 3: Solve j P and save its optimal solution ,
Step 4:
EMPIRICAL EXAMPLE
The algorithm of determining the overall assurance interval of ε is illustrated by means of the 44-unit data set of table 1 from Alirezai and Alamdar (1998). The data are concerned with 44 Power Plant Systems of Iran for the year 1997 and consist of three outputs (units performance factor, capability factor, and availability factor) and two inputs (production conditions and number of personnel).
The Note that the foregoing algorithm gives the overall assurance interval of nonArchimedean ε by solving a few number of LP problems and it is computationally efficient in comparison with procedure presented by Mehrabian, et. al. (1998) in which solving n LP problems were needed.
CONCLUSION
This paper presented an efficient algorithm for determining the overall assurance interval of the non-Archimedean ε in DEA models. Solving a few number of LP problems are needed for the propose of the algorithm while for the procedure presented by Mehrabian, et. al. (1998) , n LP problems have to solve-where n is the number of units under evaluation.
An empirical test using 44 units data set confirmed the capability of proposed algorithm 
